The cobalt complex [{K(18-crown-6)} 2 (C 5 H 5 )]-[Co (C 8 H 12 ) 2 ]·(THF) 2 (3) has been synthesized and characterized by X-ray single-crystal structure determination. The crystal structure of Co(C 8 H 12 )(C 8 H 13 ) (2) has been reinvestigated and compared with the structure of 3. The 1,5-cyclooctadiene (C 8 H 12 ) and C 8 H 13 ligands are coordinated in an η 4 and η 3 fashion, respectively. The cyclopentadienyl anion in [{K(18-crown-6)} 2 (C 5 H 5 )] + in 3 is η 5 -coordinated to the two crown ether-encapsulated potassium cations.
Introduction
Many low-valent transition metal complexes containing 1,5-cyclooctadiene (C 8 H 12 , 1,5-cod) as π-coordinated ligand have been prepared during the last 40 years [1] . Some 2 (3) and structurally characterized. Since for 2 no satisfactory structural refinement was available so far (R1 = 12.5 %) [9] , we reinvestigated the molecular structure of 2 by means of single crystal X-ray diffraction and report on the 59 Co NMR spectra of 2 and 3. The cobalt atom of 3a is sandwiched by two 1,5-cod rings (C 8 H 12 ) (see Fig. 1a ). These two rings adopt a boat conformation, in which the C=C double bonds are coordinated to the cobalt atom in a similar way as observed in the structure of 1. The twist angle of 53 • between the two 1,5-cod rings in 3a is smaller than the one observed in 1 (the corresponding angle is 73 • ) [2f], but much closer to the one in the anion 4 with a twist angle of 55
Results and Discussion
• [13] . The cod ligand in 2 is coordinated with a similar boat conformation as the one in 3a, whereas the C 8 H 13 ligand adopts a tub-like form with η 3 -cyclooctenyl coordination (see Fig. 1b ). Inter- atomic distances between the metal atom Co(1) and the eight coordinated carbon atoms in 3a are in the same range from 2.029(4) to 2.047(4)Å as those in 2 (2.016(2) to 2.075(2)Å). The average bond length of the four double bonds in 3a is 1.41Å, and the corresponding bond lengths in 2 are only marginally shorter than those in 3a.
The fragment [{K(18-crown-6)} 2 (C 5 H 5 )] + (3b) in the crystal of compound 3 consists of two [K(18-crown-6)] + cations and one C 5 H 5 − anion. The central cyclopentadienyl anion is η 5 -coordinated to the two crown ether-encapsulated potassium cations (Fig. 2) . Each K + cation is connected to the six O atoms of the 18-crown-6 ligands and to five C atoms of the C 5 H 5 − anion. The K-C distances range from 3.016(5) to 3.111(4)Å, and the distances between the center of the Cp ring and the two K atoms are 2.821 and 2.829Å, respectively, similar to the distances reported for other compounds containing the CpK fragement, such as polymeric KCp (K-Cp centroid 2.816Å) [14] , and [K(18-crown-6)](C 5 H 5 ) (K-Cp centroid 2.819Å) [15] . The C-C bond lengths in the Cp ligand range from 1.373 (7) [17] .
Due to the relatively high magnetic moment and a natural abundance of 100 % of the quadrupolar nucleus, a large number of 59 Co NMR data are available [18] . The 59 Co NMR resonance of anion 3a appears as a single, broad signal at −1737 ppm (∆ V 1/2 = 1376 Hz, at 25 • C), while the signal of compound 2 is observed at −280 ppm, in accordance with reported data [18] .
In [13] .
Experimental Section
All manipulations and reactions were performed in an Ar atmosphere, using standard Schlenk line or glove box techniques. THF, hexane, toluene, and diethyl ether (Merck, 99 %) were used after purification. 18-Crown-6 (Merck) was recrystallized under vacuum. Cp 2 Co [19] , KC 10 H 8 (prepared from K and C 10 H 8 in THF at ratio 1 : 1), and Co(C 8 H 12 )(C 8 H 13 ) (2) [9] were prepared according to reported methods. Suitable single crystals were obtained from hexane at −28 • C. The 59 Co NMR spectra of compounds 2 and 3 were recorded on a Bruker AMX400 instrument with a 10 mmol L −1 solution of single crystals in THF at 94. (18-crown-6 
Preparation of [{K
Cp 2 Co (10 mmol, 1.89 g) and 1,5-cod (30 mmol, 3.7 mL) were dissolved in THF (50 mL). The red solution was cooled below 0 • C and slowly transferred to a dark-blue solution of KC 10 H 8 (25 mmol) in THF (20 mL, −78 • C). The resulting red-brown solution was stirred for 10 h below 0 • C. After the solvent was removed under vacuum, the residue was washed with diethyl ether (10 mL). The brown solid was dissolved in THF (20 mL) and then transferred to a flask with asolution of 18-crown-6 (2.64 g, 10 mmol) in THF (5 mL). The mixture was stirred for 2 h and then concentrated to 5 mL. After layering with hexane (5 mL 2 (3) were collected on an Oxford Diffraction Xalibur3 diffractometer at T = 150 K with MoK α radiation. The crystals were selected under Paratone-N oil and mounted on a glass fiber. The structures were solved by Direct Methods and refined on F 2 using the SHELXTL (version 6.1) package [20] . CCDC 702925 and 702926 contain the supplementary crystallographic data for this paper. These data can be obtained free of charge from The Cambridge Crystallographic Data Centre via www.ccdc.cam.ac.uk/data request/cif.
